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ABSTRACT

Polypodium leucotomos extract was first described in the literature 55 years ago, demonstrating anti-
-inflammatory action in dermatoses such as vitiligo and psoriasis. It is currently available as an oral and
topical photoprotection agent in more than 26 countries to prevent and treat dermatoses resulting from
solar radiation, such as polymorphous light eruption, melasma, actinic keratoses, skin cancer, and pho-
toaging, among others. In Brazil, ANVISA registered the patented Polypodium leucotomos extract in
2012. After 10 years of its launch, its recommendation by Brazilian dermatologists is well established and
is presented in this review paper.
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RESUMO

O extrato de Polypodium leucotomos foi inicialmente descrito na literatura internacional ha 55 anos, demonstrando
agdo anti-inflamatéria em dermatoses como vitiligo e psoriase. Atualmente, esta disponivel como fotoprotetor oral e
tépico em mais de 26 paises e é utilizado na prevengdo e no tratamento de dermatoses decorrentes da radiagao solar,
como erupgao polimorfa a luz, melasma, queratoses actinicas, cdncer de pele, fotoenvelhecimento, entre outras. No
Brasil, o extrato patenteado das folhas de Polypodium leucotomos foi registrado pela Agéncia Nacional de Vigildncia
Sanitdria (Anvisa) como medicamento em 2012. Decorridos 10 anos de sua introdugdo no Brasil, sua recomendagdo
por dermatologistas brasileiros esta consagrada e sera apresentada neste artigo.
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INTRODUCTION

Solar radiation is the primary environmental element that
interacts with skin health, having a relevant acute and chronic bio-
logical effect. It can vary significantly due to time, exposure inten-
sity, professional and recreational activities, and, mainly, the phe-
notypic characteristics of individuals, namely their phototypes.'

Ultraviolet radiation (UVR), which represents about
10% of the total incident solar radiation, is the most active spec-
trum band from a photobiological point of view. Fraction B of
ultraviolet radiation (UVB) is the most energetic radiation band
that reaches us and, despite representing only about 0.5% of solar
radiation, it is the main triggering agent of sunburn and skin
cancer, in addition to having its main positive biological effect
on the production of vitamin D.!

Fraction A of UVR (UVA) is about 20 times more avai-
lable than UVB, representing approximately 9.5% of total UVR.
Its main biological actions are directly or indirectly linked to the
ability to generate reactive oxygen species (ROS), culminating
in the clinical manifestations of pigmentation and aging, in addi-
tion to the photoimmunosuppressive potential as a contributing
factor to the development of skin cancer and photodermatoses.'

Recently, the biological activity of non-ultraviolet radia-
tion bands is better understood. Studies show that visible light
(representing about 45% of solar radiation) stimulates the hu-
man retina making us see and also promotes skin pigmentation
and ROS generation. Within visible light, the band comprised
of violet and blue lights, also called high-energy visible (HEV)
light, or simply blue light, is the most active, biologically spea-
king, and the main responsible for the pigmentary effect.?

Infrared radiation, in turn, represents about 45% of solar
radiation and is the primary generator of heat. Recently, studies
demonstrated that it is also a powerful ROS generator, interfe-
ring particularly in the photoaging process.!

Photoprotection can be defined as a set of measures to
minimize the harmful effects resulting from sun exposure. In its
broadest concept, it includes photoprotection education mea-
sures, the use of clothing and other mechanical protection, and
regular use of topical and oral photoprotection.'

Among the photoprotective actives, besides the inorganic
(physical) and organic (chemical) filters in topical sunscreens,
there are biological filters. They may not interact directly with
the incident radiation; however, they protect, orally or topically,
cellular structures from damage caused by radiation.’

Polypodium leucotomos extract (PLE) is the best-studied
and referenced photoprotective active in the international scien-
tific literature. Its introduction in Brazil took place in 2012 after
Anvisa approved an oral medication composed of Polypodium
leucotomos extract (Helioral®, FQM Melora, RJ, Brasil) indicated
to prevent photodermatoses, particularly polymorphous light
eruption, and sunburn.

This study aims to review the main scientific publications
and discuss the experience of using this drug ten years after its
launch in Brazil.

Polypodium leucotomos extract*: brief history

Polypodium leucotomos is a tropical fern that belongs to the
family Polypodiaceae.*

This plant, originally aquatic, evolved into a terrestrial
form.To this end, it has naturally developed, in the evolutionary
process, an enormous antioxidant capacity to protect its structu-
res from solar radiation and other environmental effects.*

It and other ferns belonging to the same family have
value in traditional medicine in South and Central America. The
natives of these regions already recognized its anti-inflammatory
properties, using them in infusions for oral consumption.’

The pharmacological use of Polypodium leucotomos began
in the 1990s, when Gonzalez, Pathak, Fitzpatrick, and other re-
searchers from the Harvard Medical School developed studies
based on PLE using a patented hydrophilic extraction techno-
logy from the plant leaves (Fernblock®). They demonstrated the
ability of the oral and topical use of this phytoextract to reduce
sunburn and acute phototoxicity and immunosuppression reac-
tions (Langerhans cells depletion) after sun exposure.

Since then, the topical and oral use of the standardized
extract of Polypodium leucotomos has become more frequent in
different countries, initially in Europe and later in Asia and the
Americas, as a photoprotective active due to its biological ac-
tions described below.

In Brazil, the medicine Helioral® was the first one regis-
tered in Anvisa, containing PLE and intended to prevent pho-
todermatoses, particularly polymorphous light eruption to light
and sunburn reactions, and photoimmunosuppression.

In addition to the oral route, PLE presents results when
applied topically combined with physical and chemical filters.

After ten years of the Polypodium leucotomos extract in-
troduction in Brazil, Brazilian dermatologists have gained expe-
rience in different clinical indications in office practice for der-
matoses related to acute or chronic exposure to solar radiation.

*The correct nomenclature, defined by the “List of
Common Brazilian Denominations” of the National Health
Surveillance Agency (Anvisa), is Polypodium leucatomos. However,
in the international scientific literature, the plant is called Polypo-
dium leucotomos.

Pharmacological data

Unlike synthetic drugs, when we address actives that
determine a well-defined pharmacological activity, in the bo-
tanical extracts evaluation we do talk about pharmacological
markers (elements quantified by analytical methods related to
the pharmacological properties of the plant and that must be
controlled in the quality assurance process so that variations pre-
sent in extraction batches do not interfere with the effectiveness
and safety of the extract) rather than actives.”

For a phytoextract, it is more difficult to link a specific
marker to a specific effect or mechanism of action. Thus, the set
of these elements determines the extract action.”
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Garcia et al. quantified, through analytical techniques,
which are the main pharmacological markers present in the pa-
tented hydrophilic extract of Polypodium leucotomos leaves (Fern-
block®). The study demonstrated that Fernblock® is rich in phe-
nolic compounds. Box 1 describes it in detail.

These markers are quantified in the phytoextract pro-
duction quality control, ensuring that the production of different
batches, with variations in seasonality, microclimate, and other
conditions, offers products with the same efficacy and safety.

It 1s essential to highlight that the safety and efficacy
studies presented in this article were conducted with the stan-
dardized hydrophilic extract of Polypodium leucotomos leaves, pa-
tented and called Fernblock®™. Other Polypodium leucotomos ex-
tracts, derived from other parts of the plant (e.g., root) and with
different extraction and standardization processes, are available
in Brazil through manipulation by magistral pharmacies. Con-
sequently, as a basic principle of phytopharmacology, it is not
possible to compare the efficacy and safety of phytoextracts de-
rived from diverse parts of the plant or different extraction and
standardization processes.

In terms of pharmacokinetics, we know that PLE phe-
nolic derivatives, when ingested, are rapidly absorbed and have
their complete metabolism after 24 hours of oral administra-
tion. Intestinal absorption is highly efficient (between 70% and
100%). Regarding metabolism, coumaric, phenolic, and vanillic
acids are metabolized in cytochrome P150, in the liver, with
partial conjugation to derivatives with a plasma half-life between
four and six hours.?

Toxicity studies

Toxicological safety assessment studies have been perfor-
med with PLE and are summarized below.

Carcinogenicity and mutagenicity studies, through the
AIMES and the reverse mutation test, were performed and sho-
wed the absence of a mutagenic product effect.®

Studies conducted with animal species have shown ab-
sent oral toxicity in acute, subacute, and chronic doses.?

Box 1: Main pharmacological markers of the patented
extract of the aerial parts
of Polypodium leucotomos (Fernblock®)

Pharmacological markers — Polypodium leucotomos
Extract

Ferulic Acid

Coumaric Acid
Caffeic Acid
Vanillic Acid
3-Hydrobenzoic and 4-Hydrobenzoic acid
(Adapted from Garcia et al.”)

Studies to assess dermatotoxicity showed no effect of the
extract when in contact with the skin and mucous membranes.
Dermatotoxicity data are particularly relevant for the topical use
of PLE.

In addition to preclinical studies, numerous clinical trials
have been performed in over 50 years of scientific publications,
all demonstrating a high safety profile for both topical and
oral use.

Lastly, the pharmacovigilance data of the product, over
more than 30 years of prescription and sale in the European
market, demonstrate low rates of adverse events, usually related
to transient and mild gastrointestinal symptoms, such as dyspep-
sia, stomach fullness sensation, nausea, and possible changes in
intestinal flow.

Regarding Polypodium leucotomos topical use, its safety has
also been well demonstrated, having been used in sunscreen for-
mulations in Brazil and abroad for decades. In order for a cos-
metic active to be used, it must be registered in the encyclopedia
of cosmetic actives and receive an INCI (International Nomen-
clature of Cosmetic Ingredient) nomenclature. Polypodium leu-
cotomos extract is registered under the INCI name “Polypodium
Leucotomos Leaf Extract”.

Mechanisms of action

Despite the large number of publications identi-
fying Polypodium leucotomos mechanisms of action, the effective
participation of each mechanism against the effects of solar ra-
diation is still not established.
In a didactic way, we can highlight six main mechanisms: antio-
xidant activity, photoimmunoprotective action, anti-inflamma-
tory activity, dermis elements protection, and antipigmentary or
melanogenesis inhibitor activity.

Box 2 presents, in a didactic way, the main mechanisms of
action described in the literature.

The mechanisms highlighted in Box 2 benefit the treat-
ment and prevention of different dermatological conditions, dis-
cussed below.

Indications for the oral use of PLE

A - Sunburn prevention

Sunburn prevention is possibly the most evident benefit
of topical and oral photoprotection.

Regarding topical photoprotection, we know that the
capacity of a sunscreen to protect against sunburn was the reason
to develop these products, and it 1s, until today, the best and most
used way to quantify the effectiveness of sunscreen through the
determination of the sun protection factor (SPF).'¢

PLE oral use as an oral photoprotector also improves skin
resistance to erythema production after exposure to ultraviolet ra-
diation, demonstrated by increased minimum erythematous dose.

Middlekamp et al. demonstrated that volunteers treated
with 7.5 mg/kg of PLE in a single dose, ingested between 30
minutes and three hours before exposure, showed a statistically
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Box 2 — Mechanisms of action of Polypodium leucotomos extract *'
Mechar}lsm of Molecular effect Radiation 'Slfort-.term L (')ng-.t erm
action clinical impact clinical impact
o . UVB / UVA/ ibi i
Inhibits ROS/RNS generation Inhibits erythema and Inh1b1t§ photoagmg and
. VIS and IV S . . carcinogenesis and
Antioxidant oxidative pigmentation .
. . UVB / UVA/ mechanisms related to
Increases plasma antioxidant capacity VIS and IV (PPD) some photodermatoses
Inhibits dermatoses by | Inhibits photoaging and
Inhibits t—urocani.c acid UVB/ UVA immunosuppression Carcinf)genesis and
photodegradation (e.g., recurrent cold mechanisms related to
sores) some photodermatoses
Inhibits dermatoses by | Inhibits photoaging and
Immunoprotective Prevents Langerhans cell depletion UVB / UVA Immunosuppression carcinf)genesis and
(e.g., recurrent cold mechanisms related to
sores) some photodermatoses
Inhibits photoisomerization of the
trans to the cis form of the UVB / UVA
urocanic acid.
Reduces apoptosis and cell death UVB / UVA
Anti- Inhibits TNF-alpha, i F-kB Inhibi
. no nhibits TNF-alpha, iNOS, N ’ UVB / UVA Reduces erythema n ibits .
inflammatory COX-2 carcinogenesis
Inhibits inflammatory cells infiltration | UVB / UVA
Reduces CPD formation uvB .
— - — Inhibits
DNA damage Inhibits generation of oxidative DNA . .
UVA carcinogenesis
damage
Protecﬁs Inhibits MMP 1 formation UVB /UVA/ Inhlblt.s
dermis VIS / 1V photoaging
elements Increases collagen synthesis UVB / UVA
Reduces 1m'med1ate Reduces immediate and
and persistent .
igmentation/ persistent
Antimelanogenic | Inhibits tyrosinase action in the mela- | UVB / UVA/ gt . pigmentation/ preventive
. . preventive action and .
action nogenesis cascade VIS / IV action and treatment of
treatment of melasma )
. melasma and post-in-
and post-inflammatory . .
. . flammatory pigmentation
pigmentation

significant growth in the minimum erythematous dose (MED),
demonstrating an acute effect on protection against erythema."”
Schalka et al. evaluated volunteers who used PLE at a
dose of 1000 mg daily (500 mg in the morning and 500 mg
in the afternoon) for 28 days. The results showed a statistically
significant reduction in MED after repeated use of the drug.'
Nestor ef al. assessed healthy volunteers using PLE at a dose
of 480 mg daily for 60 days and demonstrated reduced episodes of
sunburn and increased MED.19 It is interesting to highlight that
the photoprotective action of Polypodium leucotomos extract is well

established in the literature against the effects of ultraviolet radiation
and also against the effects of visible and infrared light.**?!

THe use of oral PLE during the summer period is well
established in European countries as a way to add protection
to topical sunscreen and minimize the risks of sun exposure,
in particular, due to inadequate application and reapplication of
sunscreen, resulting from the low amount of sunscreen applica-
tion, lack of reapplication, and non-application in determined
areas of the body (the recognized “forgotten areas” such as folds
and ears).
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In Brazil, dermatologists have also recommended the use
of oral PLE during the period of more intense sun exposure.

B - Photoaging prevention

Preventing skin aging is one of the main motivations for
using sunscreens, particularly among younger people.

Regarding oral photoprotection, the prevention of skin
aging could also be considered a motivation for its use.

Polypodium leucotomos extract demonstrates, through in vi-
tro studies, efficacy in protecting the dermal structures of the ex-
tracellular matrix, such as collagen, elastin, glycosaminoglycans,
and in inhibiting matrix metalanoproteinases and increased col-
lagen synthesis.”

Its indication to prevent photoaging is already well esta-
blished among Brazilian dermatologists.

C - Prevention and treatment of melasma

Melasma is a very prevalent pigmentary dermatosis in
Brazil, affecting mainly the face of young women, with enor-
mous psychological and social discomfort.

In melasma pathophysiology, the participation of solar
radiation is a triggering factor through the action of ultraviolet
radiation and visible light.?

Any therapeutic plan for melasma demands photoprotec-
tion and recommends the use of topical sunscreens (preferably
with protection against visible light) and oral photoprotection.’

Different studies show the benefit of PLE in reducing
pigmentation and controlling melasma.

In the previously mentioned study, Schalka et al.'® de-
monstrated an increase in the minimum pigmentary dose
(MPD) in volunteers treated with PLE at 1000 mg daily (500
mg in the morning and 500 mg in the afternoon) for 28 days.
Increased MPD indicates higher resistance to pigmentation and,
therefore, a protective effect.

Goh et al.® demonstrated that Polypodium leucotomos ex-
tract at a dose of 480 mg daily combined with hydroquinone
and topical sun protection for 90 days was superior (p<0.05)
in the treatment of melasma compared to a placebo combi-
ned with the same association of hydroquinone and sunscreen,
proven through the reduction of the Melasma Area and Severity
Index (MASI).

In Brazil, oral Polypodium leucotomos in melasma is well
established and one of its main indications by dermatologists.

D - Skin cancer prevention

We know that skin cancer is the most prevalent cancer of
the human body. Among all environmental factors, solar radia-
tion 1s the one that has the greatest relevance in triggering skin
cancer, particularly keratinocyte skin cancer.

Thus, photoprotection is considered a central measure in
skin cancer prevention, with the recommendation of daily use
of sunscreens, especially in patients with a personal or family
history of skin cancer.'

the daily oral use of Polypodium leucotomos extract has
been proposed as a measure associated with topical photopro-
tection to prevent skin cancer.

Studies demonstrate that PLE inhibits the proliferation
of epidermal cells, increasing the expression of the p53 tumor
suppressor gene. A study in mice exposed to UVB radiation sho-
wed that animals treated with PLE reduced the appearance of
skin cancer lesions.***

Another study randomized patients with actinic kerato-
sis undergoing photodynamic therapy into two groups: PLE or
placebo. At the end of the study, the authors observed that the
group treated with PLE presented less recurrence of actinic ke-
ratoses than the control group after six months of photodynamic
therapy sessions.*

Aguillera et al.*” investigated the possible role of a PLE
extract to improve systemic photoprotection in patients at risk
of developing melanoma. The authors analyzed the ability of
PLE to reduce UV-induced erythema by determining the mini-
mum erythematous dose (MED).

The study exposed 61 patients (20 with sporadic mela-
noma, 25 with multiple melanomas, and 16 with no history of
melanoma) to UVB radiation. PLE improved photoprotection
as evidenced by the MED increase of 30% in all patients. The
use of PLE had a more significant effect on increasing MED in
patients with familial melanoma than in patients with sporadic
melanoma. These results are promising, suggesting the need for
further studies with long-term administration of PLE in patients
at high risk of developing melanoma.

Brazil has one of the highest levels of solar radiation
throughout the year. Brazilians, even for cultural reasons, are
used to exposing themselves to the sun in their daily or leisure
activities since early childhood. Thus, the high incidence of skin
cancer in the Brazilian population would not be surprising. Der-
matologists recommend the introduction of the continued use
of PLE to complement the use of sunscreens and contribute to
the best complete photoprotection strategy.'

Ideally, oral photoprotection should be recommended
throughout the year, as well as the use of sunscreens, conside-
ring the high levels of ultraviolet radiation even in the winter
in Brazil.

E - Vitiligo treatment

Polypodium leucotomos has also been studied as a treatment
for vitiligo. The antioxidant effects of PLE, as well as a shift from
aTh1 cell cytokine profile to a Th2 cell cytokine profile with
consequently decreased IL2, IFN-y, and TNF-alpha production
and increased anti-inflammatory cytokine, IL 10, production,
play a role in vitiligo treatment.”

Scientific publications show that the association between
oral PLE 480 mg daily and narrowband UVB phototherapy
(NB-UVB) is more effective in repigmentation than photothe-
rapy alone, both in terms of extent and speed of treatment res-
ponse.
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Pacifico et al.?®

published a study suggesting that oral PLE
480 mg daily in combination with NB-UVB was more effec-
tive in the repigmentation of patients with generalized vitiligo
than treatment with twice-weekly NB-UVDB alone (40% ver-
sus 22.4%, p<0,05). The authors concluded that oral PLE com-
bined with NB-UVB improved response to treatment in terms
of extent and speed of repigmentation.

Another study by Reyes ef al.*” compared PUVA alone
with PUVA associated with oral PLE to treat generalized viti-
ligo. This double blind clinical trial randomized 19 patients to
receive PUVA alone or PUVA combined with oral PLE, and
dermatologists assessed repigmentation rates. The authors found
a higher rate of moderate to excellent repigmentation in the
PUVA and oral PLE group compared to PUVA alone.

Middlekamp et al.* investigated the effect of oral Polypo-
dium leucotomos extract associated with narrowband UVB (NB-
-UVB) phototherapy on repigmentation in patients with vitiligo.
The study randomized 50 patients to receive oral PLE at a dose
of 250 mg twice daily or placebo, both associated with NB-U-
VB treatments twice weekly for 25-26 weeks and the primary
outcome was the percentage of repigmentation in week 26.

Although they found no statistically significant differen-
ce, the authors observed higher repigmentation rates in the PLE
group, specifically in the head and neck areas (44% versus 27%,
p=0.06). The authors also showed that the lighter skin pho-
totypes (I and II) showed a significant increase in repigmenta-
tion in the head and neck areas compared to the placebo group
(47% versus 21%, p=0.01).

F - Prevention and treatment of photodermatoses

Polypodium leucotomos extract has been used to treat and
prevent different photodermatoses or photoaggravated derma-
toses, with particular emphasis on immune-mediated photoder-
matoses, including polymorphous light eruption, solar urticaria,
chronic actinic dermatitis, and actinic prurigo.’'*%

Regarding subacute cutaneous lupus erythematosus, a
dermatosis aggravated by sun exposure, oral PLE has been re-
ported as adjuvant therapy, with a clinical and histopathological
improvement of lesions in the case reports described.** Clearly,
more studies are needed to confirm this finding.

G - Other dermatoses

Scientific publications,?>373

including case reports
or small treated groups, have demonstrated the benefit of
using Polypodium leucotomos extract in diseases such as psoria-
sis vulgaris, atopic dermatitis, and infectious dermatoses, among
others. However, further clinical studies are necessary to de-
monstrate the product’s effectiveness for these indications.

Dosage

Clinical studies show that the action of oral Polypodium
leucotomos can be effective in varying doses, between 250 mg
(4 tablets) and 1 g a day, depending on the patient’s clinical con-

dition and their sun exposure profile.®

Due to its rapid absorption and relatively short plasmatic
half-life, oral administration of Polypodium leucotomos extract in-
trinsically relates to the user’s sun exposure.”

Thus, the usual recommendation is to take the medi-
cation about 30 to 60 minutes before the exposure begins and
repeat it after approximately three to four hours in case sun ex-
posure continues for longer periods.®*

Therefore, from a practical point of view and the author’s
experience, Table 1 shows the dosage recommendation for the
most frequent indications.

Adverse events

A research comprising 40 years of scientific publication®
described no serious adverse events or toxicity reported. It asses-
sed 19 human studies with 1016 treated patients and registered
16 adverse events reports (1.6%), mainly gastrointestinal distur-
bances or mild to moderate pruritus.

Interactions
There are no reports of relevant drug interactions with
the use of oral Polypodium leucotomos extract.

Topical use of PLE in photoprotectors
The topical use of Polypodium leucotomos extract, although
1.19

initially proposed by Fitzpatrick et al.”” in the 1990s, was only
considered and included in photoprotector sunscreen formula-
tions in the 21st century.

Studies show that the topical action of PLE has the same
molecular effects as the oral action, as Box 2 presents.

From a clinical point of view, its action adds efficacy to
the photoprotective action of UV filters present in photoprotec-
tive formulations.

Schalka et al.," demonstrated in a recent publication,
through a clinical and immunohistochemical study, that suns-
creens containing PLE have a higher photoprotective effect, pro-
ven through the reduction of DNA damage markers (sunburn
cells and p53), immunosuppression (Langerhans cells), dermal
structures damage (MMP-1), and melanogenesis (antityrosinase
action).

The study exposed volunteers to full-spectrum solar
radiation (ultraviolet, visible light and infrared) in areas protected
by SPF 90 sunscreen photoprotector containing 0.5% Polypodium
leucotomos extract or SPF 90 photoprotective sunscreen formu-
lation without PLE.

After 24 hours of irradiation, skin samples were extracted
and sent for histopathology and immunohistochemistry.

The results demonstrated that the area protected by the
product containing PLE showed lower cell damage due to ra-
diation, lower DNA damage expression (20.18% lower p53 ex-
pression and 13.08% lower sunburn cells formation), lower col-
lagen damage (lower expression of matrix metalloproteinase 1
— MMP1 —in 53.88%), lower immunesuppression effect (higher
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TABLE 1: Recommended dosage table

Dermatoses

Indication

Dosage

Start of use

Duration of
treatment

Prevention of sunburn

Prevention of skin can-
cer and actinic keratosis

Prevention and care of
photoaging

Melasma (loading dose)

Melasma (maintenance)

Prevention of post-in-
flammatory hyperpig-
mentation(preparation
and post-procedure)

Prevention of post-in-
flammatory hyperpig-
mentation(preparation
and post-procedure)

All users, but particu-
larly low phototypes
and with intense or
prolonged sun exposure

Patients with a personal
or family history of
skin cancer or with low
skin phototypes and
frequent sun exposure

Patients with low skin
phototypes and

frequent sun exposure

All patients

All patients

Patients undergoing
ablative procedures and
with higher skin photo-
types (III or more)

Patients undergoing
ablative procedures and
with higher skin photo-
types (III or more)

1 tablet, 30 to 120 minutes
before sun exposure, repeating
the dose after three to four
hours, if exposure persists

1 tablet in the morning and,
depending on the patient's
sun exposure in the afternoon
(especially in summer),

1 tablet in the early afternoon
1 tablet in the morning and,
depending on the patient's
sun exposure in the afternoon
(especially in summer),

1 tablet in the early afternoon

2 tablets in the morning and
2 tablets in the early
afternoon

1 tablet in the morning and,
depending on the patient's
sun exposure in the afternoon
(especially in summer),

1 tablet in the early afternoon

1 tablet in the morning and
1 tablet in the early afternoon

2 tablets in the morning and
2 tablets in the early
afternoon

On days of sun
exposure

At diagnosis or
early, as preven-
tion

At diagnosis

At diagnosis

At the end of the
loading dose

15 days before the
procedure (if not
possible, as soon as

possible)

The day before
and the day of the
procedure. Note:
If the prepara-
tion dose is not
possible, use the
loading dose
directly

During the period of
sun exposure

Undefined

Undefined

until the regression of
the lesions regress
(later it evolves to
maintenance)

Undefined

15 to 60 days after sun
procedure, depending
on the type after the
procedure and the time
of year (in summer, the
dose is extended)

2 days; then maintain
the post-procedure dose
(1 tablet in the morning
and 1 tablet at lunch)

CONCLUSION

Langerhans cells preservation in 51.18%) and lower melanogenic
effect (lower tyrosinase expression).

In the end, that adding
0.5% Polypodium leucotomos extract to the SPF 90 sunscreen for-

the authors concluded

mula enhanced protection against the cellular/molecular effects
of full-spectrum solar radiation.

Polypodium leucotomos extract (Fernblock®) as an oral and/
or topical photoprotector is well established among Brazilian
dermatologists, contributing to a broad photoprotective strategy
to prevent and treat photodermatoses or dermatoses aggravated
by solar radiation.

The experience arising from the use of this active over
the last ten years in Brazil corroborates and reinforces the results
described in the international literature, demonstrating safety
and efficacy in its oral and topical forms. ®
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